Previous investigation of the ability of cytomegalovirus and varicella-zoster virus to replicate in a variety of cell lines suggested that both virus types plaqued wlth high efficiency in mink lung cells. However, many of the virus isolates used appeared to be contaminated with mycoplasma. We now report that the observed cytopathic effect is due to a mycoplasma which grows lytically to high titre in mink lung cells, but is difficult to cultivate in cell-free media. The mycoplasma was plaque-purified and shown to contain DNA with a buoyant density of 1.684 g/ml, with restriction endonuclease patterns identical to the porcine mycoplasma M. hyorhinis. This was confirmed by serological identification.
Mycoplasma hyorhinis.
MvlLu cells, obtained from the American Type Culture Collection, and propagated as described previously (Darai & F1/igel, 1978) , were found to be mycoplasma-free as judged by failure to grow in cell-free culture media, and the absence of DNA characteristic of mycoplasma in [3H] thymidine-labelled cell cultures. MvlLu monolayers were inoculated with standard strains of CMV and VZV (Table 1) obtained from a number of laboratories. After 4 days at 37 °C, the culture medium was harvested, clarified by centrifugation at 1000 g for 20 min, and stored at -70 °C. After titration on MvlLu cells, stocks were diluted to give one or two plaques when plated on Mv 1Lu monolayers in 16 mm diam. Linbro wells under 0.5 % carboxymethylcellulose. Individual plaques were picked and plaque-purified a further 2 to 6 times before preparation of stocks.
The infectious agent was then partially purified by the following procedure. MvlLu cells were infected at an m.o.i, of 0.1 p.f.u./cell, and clarified culture media harvested after 4 days at 37 °C, when complete c.p.e, was observed. After centrifugation for 60 min at 4 °C in the Spinco SW27 rotor at 25000 rev/min, pellets were resuspended in TNE (0.01 M-tris-HCl pH 7.4, 0.1 M-NaCI, 0.001 M-EDTA), layered on to 25 % (w/w) sucrose in TNE and centrifuged in the same rotor for 120 min at 20000 rev/min at 4 °C. The pellets were resuspended in TNE (1 ml for every original 100 ml of cell culture media), 2 ml amounts layered on to 35 ml gradients of 25 to 60% (w/w) sucrose and centrifuged for 19 h in the Spinco SW27 rotor at 20000 rev/min at 4 °C. A light-scattering band with an approximate density of 1.19 g/ml was observed which on collection contained 90 % of the initial infectivity. After dialysis against TNE, the material was layered on to a CsC1 step gradient [0.5 ml each of 50, 40, 30, 20 and 5 % (w/v) CsC1 in 0.001 M-EDTA, 0.01 M-sodium phosphate pH 7.5] and centrifuged for 1 h at 25000 rev/min at 15 °C in a SW41 rotor. A light-scattering band in the bottom half of the gradient was adjusted to 36 % CsCl (w/v) in a SW41 centrifuge tube and overlaid with a linear gradient of 15 to 30% CsC1 (w/v) in EDTA-phosphate pH 7.5. After centrifugation for 16 h at 15 000 rev/min and 10 °C, a light-scattering band at a density of approx. 1.22 g/ml was found which, after dialysis against TNE, contained 85% of the original infectivity. The plaque-forming material isolated from each source tested behaved identically during the purification procedure.
The properties of the partially purified plaque-forming agent were investigated. Particles were pelleted and fixed for the preparation of ultrathin sections for electron microscopy according to Gelderblom et al. (1974) . Fig. 1 (b) shows that the pellets consisted of particles bounded by a single 'unit' membrane, of heterogeneous diameter (250 to 500 nm) similar to • &tandard preparations of mycoplasmas. The particles passed through 450 nm but not through 220nm Millipore :filters and infectivity was completely inactivated by treatment with chloroform and ether or heating to 56 ° C for 15 rain. The mycoplasmal nature of the purified agent was confirmed by the successful growth of three isolates from infected MvlLu cultures in cell-free medium (modified from Goodwin et al., 1967) . These cell-free cultures induced plaques on MvlLu cells identical to those produced by the partially purified agent. The mycoplasma isolates were identified serologically as M. hyorhinis, a long-standing and widespread tissue culture contaminant (Leach & Butler, 1966; Barile, 1979) .
The DNA of the partially purified plaque-forming agent was further characterized by restriction endonuclease analysis, electron microscopy and density measurements. 3H-labelled DNA from the plaque-forming agent prepared as described for herpes simplex virus DNA (Sheldrick et al., 1973) had a buoyant density in CsC1 of 1.684 g/ml using DNA of Escherichia coli (density 1.71 g/ml) and Clostridium acidiurici (density 1.69 g/ml) as density markers (data not shown). This corresponds to a G + C content of 25.5 %, lower than any known herpes virus DNA, and close to the reported value for M. hyorhinis (27 to 28%; Freundt, 1975) . The procedure of Gross-BeUard et al. (1973) to prepare DNA for electron microscopy yielded molecules in the mol. w. range of 500 x 106 to 540 x 106 (Fig. 1 a) . This range is in agreement with the values previously published by Teplitz (1977) for M. hyorhinis.
As well as long linear molecules, apparently circular molecules were sometimes observed. The (Davis et al., 1968) . (b) Electron micrograph of the plaque-forming particles. Ultrathin section of partially purified particles of isolate No. 7. (c) Restriction endonuclease patterns. One/ag DNA was incubated at 37 °C for 1 h with BstEII in 50/ll 5 mM-MgClz, 50 mM-KCI, 100 mM-tris-HC1 (pH 7.6) or with HindlII in 50 gtl 7 mM-MgC12, 60 mM-NaC1, 10 mM-tris-HC1 (pH 7.4). Fragments were separated by electrophoresis at 75 V (constant voltage) at 4 °C through 30 cm vertical slab gels of 0-5 % agarose in the buffer of Tegtmeyer & Macasaet (1972) for 24 h. Gels were stained by immersion of 0.5 /tg/ml ethidium bromide and DNA bands visualized by u.v. Sheldrick et al. (1973) procedure to prepare DNA resulted in broken molecules in the mol. wt. range of 100 × 106. We then compared the restriction endonuclease profiles of DNA isolated using the Gross-BeUard et al. (1973) technique from the plaque-forming agents to that isolated from M. hyorhinis strains BTS-7 and GDL obtained from the American Type Culture Collection. Fig. 1 (c) shows that the BstEII fragment pattern for plaque-forming isolate No. 7 is identical to that of authentic M. hyorhinis. Fig. 1 (d) shows the same to be the case for the isolates 1, 3, 5, 8 and 20 . Analysis with several other restriction end0nucleases confirmed the essential similarity of M. hyorhinis DNA with DNA from the isolates (data not shown).
Our results show that the plaque-forming agent detected when CMV and VZV stocks are plated on MvlLu cells, is the porcine mycoplasma M. hyorhinis. Most human CMV and VZV virus stocks that we have tested are contaminated with this mycoplasma, a situation apparently unrecognized in many of the laboratories from which they were obtained, but not surprising in view of the known ubiquity of mycoplasma as a cell culture contaminant. More surprising is our finding that human sera contain neutralizing antibodies to this mycoplasma which does not inhabit man and does not cross-react with known human mycoplasmas. Not unexpectedly, various antisera to CMV and VZV inhibited the test strains, but about 1.5 % of 1300 tested human sera also had significant inhibitory titres against M. hyorhinis-specific c.p.e, in MvlLu cells (G. Darai et al., unpublished observations) . The reason for this is unknown, but since M. hyorhinis produced no effects when grown in human cells, and can be very difficult to detect (Barile, 1979) , it seems possible that contaminated cultures used in the production of human vaccines might lead to detectable antibody levels in man. However, the source of contamination in tissue culture systems is also not known.
M. hyorhinis can be difficult to grow in cell-free culture, yet it plaques and grows well in Mv 1Lu cell lines. The restriction endonuclease analysis described in this study might therefore provide a convenient method for the detection of M. hyorhinis, in virus stocks or tissue culture lines.
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